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COMPLETE SPECIFICATION. 
Fluid Coupling Assembly. 



We, Resistoflex Corporation, a cor- 
poration organized under the laws of the 
State of New York. United States of 
America, of Woodland Road, Roseland, 
5 State of New Jersey, United States of 
America, do hereby declare the invention, 
for which we pray that a patent may be 
granted to us, and the method by which it is 
to be performed, to be particularly described 
10 in and by the following statement:— 

The present invention relates to a fluid 
coupling assembly and more particularly to 
threaded couplings which employ coupling 
or swivel nuts for assembling the joints. 
15 Coupling nuts in common usage at the 
present time fall generally into either one of 
two different categories. One category 
involves those with a flange at the end which 
engages behind a shoulder on the pipe or 
20 tube end for drawing the latter up against a 
male fitting member. When such a coupling 
is disengaged, the nut is free to ride up and 
down the pipe or tube on which it is 
mounted. This is extremely undesirable in 
25 the case of rigid tube plumbing such as used 
on modern aircraft or missiles since the ends 
of the tubes are provided with carefully 
machined fluid sealing surfaces tjiat are 
exposed to damage in shipment and in 
30 normal handling prior to installation. 

The other category involves coupling nuts 
which are permanently secured for rotation 
at the end of a fluid conduit by staking wires 
riding in complementary channels or by 
35 other forms of swivel connection. Although 
such a nut is always in position to protect 
the end seals, another drawback, not found 
in nuts falling within the first mentioned 
category, is present. Quite often in rigid 
40 plumbing installations the conduits just fit 
- between the mating parts, and insufiicient 
clearance is available to allow for the for- 
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ward extension of the nut beyond the end 
of the conduit which carries it. As a conse- 
quence, the fittings are strained unduly to 
create an assembly, which straining shows up 
later in the form of early or premature 
failure of the part. 

Confronted with the foregoing problem it 
is an object of the present invention to pro- 
vide a coupling or swivel nut assembly which 
combines the advantages of nuts found in 
both of the presently known categories 
referred to above while avoiding the dis- 
advantages inherent in each. 

According to the invention a fluid coup- 
ling assembly comprising a tubular member, 
an internally threaded coupling nut mounted 
for unresticted rotation on said tubular 
member at one end thereof, and means co- 
operating with both said nut and said end of 
the member for permitting said nut to 
extend beyond said one end of the member 
while preventing axial separation there- 
between, wherein one or more external 
threads or pins are provided in fixed posi- 
tion on said tubular member selectably and 
threadably engageable by the internal 
threads on said nut, said external threads or 
pins being disposed when not dilberately 
engaged therewith to interfere with said 
internal threads for preventing retraction of 
the nut from said end of the member and 
being proportioned relative to said internal 
threads to permit cocking and facilitate 
assembly when engaged therewith. 

The invention will be better understood 
after reading the following detailed des- 
cription of several embodiments thereof with 
reference to the appended drawings in 
which: — 

Fig. 1 is a longitudinal half-section through 
a fluid coupling assembly constructed in 
accordance with the present invention and 
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showing the coupling nut in its forward 
operative position on the end of a sleeve 
or fluid conduit; 

Fig. 2 is a view similar to Fig. 1 showing 
5 the coupling nut in retracted position; 

Fig, 3 is a longitudinal half-section of a 
coupling nut assembly representing a modifi- 
cation of the structure shown in Fig. 1; 

Fig. 4 is a longitudinal sectional view of 
10 a fluid coupling assembly showing the 
invention applied to a ball and socket type of 
joint; 

Fig. 5 is a longitudinal half-section of the 
fitting of Fig. 4 showing the parts in partly 
15 disassembled condition and with their axes 
slightly misaligned; 

Fig. 6 is a longitudinal half-section of a 
flareless tube fitting embodying the inven- 
tion; and 

20 Fig. 7 is a longitudinal half-section of a 
further embodiment of the invention. 

Referring now to Fig. 1, the coupling nut 
10 having an inwardly directed flange 11 at 
one end and internal threads 12 throughout 

25 its length with the exception of a portion 

13 immediately adjacent the flange, which 
portion is undercut, is mounted upon the 
tubular end 14 of a fluid conduit The end 

14 may be formed either integral with the 
30 conduit or it may take the form of an end 

piece arranged to be brazed or otherwise 
secured to a metal pipe or tube. The 
tubular end or end piece 14 is provided, in 
the example of Fig. 1, with a conventional 

35 conical seat or sealing surface IS for con- 
nection to another tubular member by means 
of the nut 10. The member 14 is also pro- 
vided adjacent the end bearing the seal 15 
with a radially enlarged portion or shoulder 

40 16 carrying the threads 17 on its radially 
outer surface. It will be noted from the 
drawing that the diameter of the enlarged 
portion 16 taken out to the crest of the 
threads 17 is greater than the crest diameter 

45 and less than the root diameter of the threads 
12 on the nut Also, the axial extent of 
the enlarged portion 16 is less than the axial 
extent of the undercut portion 13 of the nut, 
the diameter of the undercut portion being 

50 greater than the diameter of the enlarged 
portion 16. 

With the foregoing construction it should 
be understood that the radially outwardly 
extending means 16 is freely movable with- 

55 in the region of the undercut portion 13 of 
the nut It should be apparent that the nut 
flange 11 is positioned on the side of the 
enlarged jportion which is remote from the 
end carrying the seal 15. 

60 As shown in Fig. 1, the diameter of the 
undercut portion is the same as the root 
diameter of the threads 12. However, the 
diameter of the undercut portion may be 
varied so long as it is greater than the crest 

65 diameter of the threads 17. By the same 



token, the threads 17 may be truncated in 
order to provide the necessary clearance 
between themselves and the undercut portion. 
However, the threads 17 must have a 
sufficient diameter to interfere with the 70 
threads 12 in order to prevent inadvertent 
retraction of the nut with respect to the 
end 14 as shown in Kg. 2. 

In Fig. 2 the parts are the same as those 
shown in Fig. 1 but with the nut retracted, 75 
and, therefore, the same reference numerals 
are employed. The parts should be dimen- 
sioned so that the nut can not be retracted 
to the position shown in Fig. 2 without 
deliberately engaging the threads 17 with the 80 
threads 12 and unscrewing them with res- 
pect to each other. Unless a deliberate 
attempt is made to engage these threads, the 
assembly will remain in the condition shown 
in Fig. 1 with the nut freely rotatable about 85 
the end piece 14. 

In Fig. 3 there is shown a modification 
of the assembly of Fig. 1 in which the 
threads 17 on the enlarged portion of the end 
of the member 14 are replaced by a pin or 90 
pins 18 secured in a socket 19 in the 
shoulder 16. For convenience, the same 
reference numerals are employed in Fig. 3 as 
were employed in Figs. 1 and 2 in order to 
designate the same or similar parts. The 05 
thread contours have been selected arbitrarily 
for purposes of illustjcation and may be 
varied in accordance with good design pro- 
cedure. Naturally, the threads 12 on the 
nut will be of standard design in order to 100 
mate with standard threads on male fittings. 
In the embodiment of Fig. 3 it will be under- 
stood that the various clearances between 
the nut 10 and the end of die member 14, 
as well as the size of the pin 18, will be 105 
dimensioned such that the pin 18 will always 
interfere with the threads 12 unless a 
deliberate unthreading action is imparted 
thereto. If necessary, additional pins may 
be located at other points around the cir- 110 
conference of the member 14, 

Figs. 4 and 5 show the invention as 
applied to a hall and socket type of fitting. 
Here, the fluid coupling assembly is intended 
to be joined to a male coupling member 20 115 
externally threaded at 21 and provided with 
a convex spherical end seat 22 and a fluid 
passage 23. Tie member 14 would normally 
be constructed in the form of a sleeve 
element having its rear end (not shown) 120 
arranged for attachment to a fluid conduit 
The end which is visibile in the drawing is 
provided with a first concave spherical bear- 
ing surface 24 for engaging the end seat on 
the male member 20. The external shoulder 125 
16 on tiie element 14 is provided with a 
second convex spherical bearing surface 25 
concentric with and facing in the opposite 
direction with respect to the first bearing sur- 
face 24. The coupling nut which is m unted 130 
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on the element 14 is arranged to have radial 
clearance therebetween. The nut 10 is also 
provided with an inwardly directed com* 
plemental concave spherically faced flange 
5 26 behind and engageable with the second 
convex spherical bearing surface 25. 

As seen in Fig. 4, the parts are fully 
assembled. It will be apparent that by proper 
choice of the clearances between the nut and 
10 the element 14, a slight amount of cocking 
can be tolerated between the axis of the male 
member 20 and the axis of the element 14. 
This is symbolized in Fig. 5 by the dot-dash 
lines 27 and 28 representing the axes, respec- 
15 tively, of the male member 20 and the 
element 14. It will be understood that the 
inter-section of the axes at the point 29 
represents, when the parts are fully 
assembled, the center of the spherical sur- 
20 faces 22, 24, 25 and 26. 

In order to take full advantage of the 
present invention, it must be possible for the 
nut 10 to be threaded into mating engage- 
ment with the male member 20 with the 
25 parts in the position shown in Fig. 5. That 
is, with the male member 20 already in 
engagement with the element 14. The draw- 
ing shows that the threads 12 on the nut 
will engage the threads 21 on the male 
30 member 20 before leaving the threads 17 on 
the element 14. If the threads 12 and 21 
are of standard construction, the nut will 
tend to orient its axis with respect to the 
axis 27 of the male member 21. It has been 
55 discovered that cutting back the threads 17 
in order to produce a "sloppy" thread, will 
be adequate to enable the axis 28 of the 
element 14 to remain in its cocked position. 
That is, the threads 17 are deliberately made 
40 undefsize in order to establish a class 1 or 
poorer fit with the threads 12. It has been 
found that the normal amount of cocking 
between the axes of the mating parts need 
not exceed approximately 5° from align- 
45 ment A sloppy fit between the threads 17 
and 12 has been found adequate to permit 
the same degree of misalignment between the 
nut 10 and the element 14. Thus, the 
advantages of a coupling nut constructed 
50 in accordance with the present invention are 
added to those obtaining from a self-align- 
ing fitting. 

In Fig. 6, the invention is shown applied 
to a typical flareless tube fitting. The coup- 

55 ling nut 10 having the internal threads 12 
and undercut 13, substantially as previously 
described, is now provided with an inwardly 
^directed flange 30 havSng an inclined or 
conical inner surface 31 for engaging the 

60 inclined or conical rear surface 32 of the 
shoulder 33 on the sleeve 34. The shoulder 
33 carries the threads 17, as shown. 

As is well known, the sleeve 34 is con- 
structed for mounting on the end of a metal 

65 tube or conduit 35 and is provided both with 



a sharp circumferential edge 36 for biting 
into the surface of the tube and with a so- 
called parabolic outer sealing surface 37. Hie 
latter surface is designed to mate with a 
complementary surface on a co-operating 70 
fitting. In known manner the sleeve 34 is 
contracted upon the tube 35 during the 
making of a joint due to the various cam- 
ming actions built into die fitting. This 
serves to permanently lock the sleeve 34 to 76 
the tube 35. 

It can now be appreciated that after the 
sleeve 34 is locked to the tube 35 as a result 
of initial assembly, the features of the 
present invention come into play upon subse- 80 
quent disconnection of the line by unmaking 
the joint. As with the other forms of the 
invention the nut will protect the sealing 
surface 37 but can be retracted during dis- 
assembly or reassembly in order to fit the 85 
tube into a tight location. 

In all of the embodiments of the invention 
described so far a shoulder on the tube 
extension or sleeve has been treated and 
disposed within the coupling nut in an under- 90 
cut region. However, it is possible to locate 
the threads on the sleeve or tubular member 
outside of the coupling nut on a separate 
shoulder spaced rearwardly from the main or 
principal shoulder by a distance slightly 95 
greater than the thickness of the flange on 
the nut. In this case the periphery of the 
opening through the nut flange is threaded 
to mate selectably with the last mentioned 
threads. An example of this type of struc- 100 
ture is shown in Fig. 7 wherein the main 
shoulder is shown at 38 on the tubular 
member 39 with the threads 40 formed on 
a separate or auxiliary shoulder 41. The 
shoulder 41 is spaced from the shoulder 38 105 
to provide a relieved section or unthreaded 
channel or undercut section 42 having an 
axial length slightly greater than the thick- 
ness of the flange 43 on the nut 44. As 
shown, the flange 43 has its inner periphery 110 
threaded at 45. 

The fitting assembly of Fig. 7 operates in 
much the same manner as the fittings already 
described. Normally the flange 43 on the 
nut 44 rides in the channel 42 of the member 115 
39. When, however, it is desired to retract 
the nut 44, the threads 45 are engaged with 
the threads 40 and the nut can then be 
threaded rearwardly along the member 39. 

Common to all of the embodiments of die 120 
invention is the problem of misalignment 
between the threads on the shoulders and 
the threads on the mating male members. 
In connection with the embodiment of Fig. 
5, the problem of cocking or canting was dis- 125 
cussed. However, even if the axes 27 and 28 
were aligned, the helical course of the 
threads 17 might (as a general rule) not be 
aligned with the course of the threads 21 on 
the male member. This would give rise to 130 
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. difficulty in meshing the threads 12 of the 
nut wih the threads 21 of the male member 
while they were, still engaged with the 
-threads 17; Fortuitously the sloppy thread 

. 5 fit deliberately built into the threads 17, 
which accommodates the cocking, will also 
accommodate to a considerable degree the 
thread misalignment Consequently, it is 
desirable to form the threads 17 in all 

IQ embodiments undersize in order to provide 
a sloppy fit and facilitate assembly. A 
similar approach may be taken with the pin 
18 in Fig. 3. Likewise, in Fig. 7T a sloppy 
fit may be provided between the threads 40 

15 and 45, although, in this particular case, 
either or both of the threads 40 or 45 can 
be undersize. . 

WHAT WE CLAIM IS: — 

1. A fluid coupling assembly comprising 

20 a tubular member, an internally threaded 
coupling- nut mounted for unrestricted rota- 
tion -on said tubular member at one end 
thereof, and means co-operating with both 
~ . said nut and said end of the member for 

25 permitting said nut to extend beyond said 
one end of the member while preventing axial 
separation therebetween, wherein one or, 
more external threads or pins are provided 
in fixed position on said tubular member 

30 selectably and threadedly engageable by the 
internal threads on said nut, said external 
threads or pins being disposed when not 
deliberately engaged therewith to interfere 
with said internal threads for preventing 

35 retraction of the nut from said end of the 
member and being proportioned relative to 
said internal threads to permit cocking and 
facilitate assembly when engaged therewith. 



2. A fluid coupling according to Claim 

1, wherein the external threads or pins are 40* 
disposed on the periphery of a shoulder 
formed on the tubular member at the one 
end thereof, said shoulder and an inwardly 
directed flange on the nut constituting the 
means for preventing axial separation, and 45 
said nut being provided with an undercut 
portion adjacent said flange which portion 
clears said threads or pins when the latter 
are disengaged from the internal threads of 
the nut 50 

3. A fluid coupling according to Claim 
1, wherein the means for preventing axial 
separation between the nut and the tubular 
member include a shoulder on the end of 

the tubular member and an inwardly 55 
directed flange on the nut behind the 
shoulder, and the external threads or pins are 
disposed on the tubular member beyond said 
flange and engageable with internal threads 
formed on the inner periphery of said flange. 60 

4. A fluid coupling according to any one 
of the preceding claims, wherein the external 
threads or pins are formed sufficiently under- 
size to permit approximately 5° of axial mis- 
alignment in all directions between the nut 65 
and the tubular member when such threads 

or pins are in engagement with the internal 
threads of the nut 

5. A fluid coupling assembly substan- 
tially as hereinbefore described and illus- 70 
trated in the accompanying drawings. 

MEWBURN, ELLIS & CO., 
Chartered Patent Agents, 
70/72 Chancery Lane, 
London, W.C2, 
Agents for the Applicants. 
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